Nox4 overexpression activates reactive oxygen species and p38 MAPK in human endothelial cells.
Nicotine adenine dinucleotide phosphate (NADPH) oxidase (Nox) complexes are the main sources of reactive oxygen species (ROS) formation in the vessel wall. We have used DNA microarray, real-time PCR and Western blot to demonstrate that the subunit Nox4 is the major Nox isoform in primary human endothelial cells; we also found high levels of NADPH oxidase subunit p22(phox) expression. Nox4 was localized by laser scanning confocal microscopy within the cytoplasm of endothelial cells. Endothelial Nox4 overexpression enhanced superoxide anion formation and phosphorylation of p38 MAPK. Nox4 down-regulation by shRNA has in contrast to TGF-beta no effect on p38 MAPK phosphorylation. We conclude that Nox4 is the major Nox isoform in human endothelial cells, and forms an active complex with p22(phox). The Nox4-containing complex mediates formation of reactive oxygen species and p38 MAPK activation. This is a novel mechanism of redox-sensitive signaling in human endothelial cells.